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°*" Softettansla.ionmayno.reflectiheorig,nal 
,TOsdocume„,hasb«nttansla.edbyco,„pu.er.So*ett 

precisely . , . . not be translated. 

5.**-shovvsthewoi^whic^^^^^ 

3 .In the drawings, any woros arc 

CLAIMS - — , 

- — " . g transparent electric 

which consists of an ™otpho^ ™ i^,. ^ elememy(thc ln+Zn+ 

main cation element on ^ ««^P':2uctivity I whose atomic-tat » (» °" 3<,rts of 3ri element 
rc,aiin2]Accordin£oc^nn»^^';^7^^ 

?;ireS:r;^ortr^^^— 

electric conduction layer / an indium (In) an _^ ^^^^^ 

tS'^^^etS^t^.a^.h^^^^^ 

Ess— -^r^^^^^^^ 

Claim 6] The conductive transparent D , „,aterial characterized by 

and zinc (Zn), and is 0.55-0.80 as a m ^^^^ ^ „g 

rSslTechni^neacco^stoc.^^^^ 

b^S^^2S?n«l?Si^— ^^^^^ 

atomic-ratio (a total of 3rd ^I^^^U and the valence other than zmckn ^ght 

aforementioned element an ind^ (1^) ^ ^^^^ ..^s of 3rd ^l^'^^^^]^^,^^^^^ layer, 

electric conduction layers '^o^^^^'""? element as a transparent dectnc ^ constituent 

.. ,oin/c.i-bin/ttan «b,cgi.ej,e?u.ht.p/.3A/.2F 
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* NOTICES * 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Problem(s) to be S*="^*tSe Jperature into 200-300 degtees C.^'^«»J^^°, by 
St?r:rSr.ir?X""apU.e™i„ec>co„«^ 
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'th the use Thelowness 

silic acid glass, and an alkali ^^^^^^^ 

. u;n/tran web cgi_ejje 



.,.*.a»of*»Wiion.o«,ei.sideo(a«a„spa«n. 

— srsS:S:i^^^S— ^^^^ 

f «,Kedbv the conductive transpateniD t;„„ an above-mentioned 

^ electric conduction layer by matag ^ abo ^^^^ „ 

,00171 It is enabled to -^^.as a tra.^^^' *tthickness at this time tLisparent 
ShouB oxide into ath" ~ial in »hich jntendj^^-^' MO °nm in general. 

SfSr^iS:---'^^^^^ 

desirable thickness of a transpare transparent base material ot tms 

thfctoess is 10-800nm. . . j er which the c^^'^^^^^'^^JSctric conduction layer 
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the conductive transparent base 

SSned. Moreover as an ex^ °f^„, , ^^^''Tlo^ d AndSan example of an 

Sacromolecules, such as a "J,?,.,,.....", ete. 'f -"'"f "=^,''^5 fluoride of a grade, Si02 
Symethytaethacrylate, and ^^jex polymer and MgF2. CaH 1 

&Uon film, it ^S3t^r nTists 0^ a grade is — ^^tion explained above can 1^ 

^Sul)Vi.hmesin.r^o^^^^^^^^^ 

substantial and From one orv^^^" ^^^^ itT^oi a hexagonal stratified 
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St less than 98%, the resistance to "^^^/^.^f^ ^^^^.^^^m^^^^ desirable purity is 99% or more, and 
conductivity may fall, or light-transmission "^toe may ta l ^ ^-compact target, as for the 
S desirable purity is 99.9% or ^oje. Moreover, "^^^rc^dlLuc. A relative density im tates a fall 
elative density of this l^get, -"^J^^r^Iti^^^^^^^ to come by less than 10%. A more 

and a membraneous fall still preferably. . 

desirable relative density is 85% or more, i 90 /^^ P ^.^^^ ^j^^ technique of 

LlW-voltage sputtering - „;to zTa 7xTo - Pa) more preferably 2x10-4 «> xlO to 

oreferably for 3x10-4 - 5xlO-3Torr (about 4.0x10-2 fj:'^'" 200-500V are desirable. 

2 tS" 7x10-2 - 1.3x100 Pa grade). Moreover, as f» t^S^* ''PPffJ ™ ^^ssure being lower than 

membrane formation speed may be restricted ^ ^^^^d gas of inert gas such as argon 

transmission may not be obtained. /t^,^r,prature of a transparent base material) is 

S^^^^^^^ temperature substrate teTf^^^;^^^^^^^^^^ material within the limits of Ae 

uiUib ly chosen according to the thennal re^^s^^^^^ deformation nor transformatton with 

temperature from which the concerned ^ase m^^^^^^^^^ substrate temperature is needed 

heat Under at a room temperature, ^^"^^*^^t^^^^^^ cost rises as substrate temperature is 

separately, a manufacturing cost ^^''^ZZ'^;^^^ base material as a transparent 

heated to an elevated temperature. In and exceeds 200 degrees C a 

base material, when room temperature -200 ^^^'^''/^^g, if ^oom temperature -400 degree C is 
?ansp^ent macromolecule base -"^^J,^^^^^^^ a tr'ansparent glass base 

desirable and exceeds 400 degrees C m using ^.^^^'^^Z-iofhcatm to an elevated temperature. 
Srial will not deform, or it may stop which were mentioned 

S 1 1 (i) mentioned above By P~uf t^C conduction layer I made into the 

FS2 InTdditiL,'he above (i) The f ^e-d^^^^^^^^^^^^ expressed with In2 03 m (ZnO) 

Uich consists of one or more sorts ^J^^^'^^^^^^^^^ stratified compound which are expressed 
(m=2-20). And one or more f^f /"^f .j^^^^^^^^^^ which becomes substantial can be 

with In2 03 m (ZnO) (m=2-20) ^^^/o^' ^ ^^^^^^^^ 3 are described below, 
obtained from ZnO by technique A and technique B which ^r^^^^^ composition of the sputtenng 
[0033] - technique A - mix the ^P^^fi^J.^^^^^^^^^ \ 1 1 chloride, a nitricacid indium, an 

Uet which targets first the compound (for ^j^^^' "'^^^^ ^hich becomes indium oxide by 
Sc-acid indium, a hydroxyktion ^"^nun, an m^^^^^ ,inc nitrate, zinc acetate, mc 

i:;rxita— 

5/22/01 
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C Subsequently, a ball mill, a roll 

was equal is obtamedJn a^W-o'j „ B„po,ary l"^"*'"^ *^^°rmenaoned powder is 

compound (for example, ^^A"^. ' and the specified quantity ot ^ ^ax ^^.^ 
hydroxylation indium an ^f'^'^c^^^^ acetate, zinc hydroxide, this precipitate 

(L example, a zinc ^^on J, nc^^^^^ precipitate f ^.^^f/.^lS^peJl mill, a jet 
solution and alkaline solu ion r^act ms , ^ ^ ^all mill, a roll m , v ^.^^^^ 

at 40-200 degrees C, ^^^^^^^^^^f^^^^rby^ baking, and the P^^^f obtained. In 

mill, etc. grind the baking object °bton^^^^^^ p^^i^l, ^^^^'f aUOoSo degrees C. Then, 

whose particle diameteVS 0.01-^^^ .eduction P^^'^^f^^^f.^^^^^^^^ degrees C. 

addition, in advance ^f^^^^^'^lCa predetermine^ ''frTJ^^T^^^^^ acid, etc. as a 
the aforementioned PO^^^'^lXulcohol, a methyl cellulose, a P^^yj!^^ to sintering. 
At this time, you may ^^Xf^Y3,7e? sinlered compact is obtained by c^mg ^ ^^^^ 
wintering acid if needed. Thus, the target eduction layer I is preparea on conduction 

STSext, the case where ^^^^^^J^^^^Zm. When preparing t^sp-e^ ,inc 
SLrLl is explained by^e^^^^^^^^^ 

layer I by the reactive-sputtering me^^^^^ ^ predetermined value as a sp b 

'^'d atomic-ratio ln/(In^Zn^^^^^^^^^ f^^^ ,f , P-"he requ stX -thin the limits of 

or more. More desirable punty is or m J ^ reactive sP"«e"f^S^e f ^^cuum, 

? 0^ V sputtering ^o^^S^iS^^^^^^^^^^ ^''^"^ riCh^^^^ S^' ^"'^ 

LdiionsofDCd.e^^^^^^^^^ 

the target applied yoj^^f ' '^^^^^ring, although it is difficult ^PJ^^^^^ .p^^^ to use, etc. 
oxygen gas at the time of ^P^f 3> property of the e«me rnentioned 

above, transparent electric conduction y ,,.er II is formed on a predetermined 

base material. transparent electric conduction layer u parent electnc 

conduction layer II by die direct spune g „,he, than indium oxide and a zmc 

(ivl as a sputtering target. ^ ^ „hich the valence oUB""" , ^ych is more 

00401 (iii) Wi* 4ie oxide of one or m»«.'°"^°"f„f ', elementy(the 
Seiistsotaconstim^.*^^^^^ 
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element)/(the In+Zn+aiijru sample of the 3rd elemem, a. manium, etc. are 

predetermined va ue ^X'er of this invention, Sn, aluf^^-f"' ^^?;^,inc oxide, and the oxide 
Usparent electric conduction layer ot ^.^^^ ^"'^TTiSereTco^^^^^ which 

n^entioned and especially Sn^^^^^^^ 

compound expressed wf^n2 03 W^^, ,,^p,et which becomes s^^^f^,.,, ,,ke a 

Io0411 (iv) What -ons^^^ ^l^tX^r. oxide system disk ^/^^^^^^^ oxide, and/or 

disk. F^o"^ f^t^/!Xt?wi*'h^^ «f "TtTomX S^^^^^ (f^^ ^^^P^^' ^ -th 
may consist of the mixture ^rivalence, and In2 03 0 tne F ^ expressed with 

Jzinc oxide which are ^^^^^^^^^^ oxide, the zinc oxide, -^^^^7Sied compL^ 
hexagonal stratmed^^^^^^^ ^ore sorts o^e.^f^^l^^^^^^, Jement From 

Znm lnAlOm+3 (m-2-7) ) contain at least one sort "^f ^^",7^ -dization gallium 

expressed with ZnO"i (m-2-20) comedo ^^.^^^ ^^^^ ^e, "'V^^^.^omes substantial 

the hexagonal stratifi^^i^/^^P^^^^^ may be the sintered ^o7^^7^'S3T(ZnO) (m=2-20) 

expressed with ^^^'^^f^^^V^J^ compound which are expressed vathM^^^^ ^ 

and One or more sorts and 03^^^^^ '..^ound come to contain at least °^ej^^ o ^„0. 

STSS^^— ^^^^^^ 

compound ofa grade, and ZnbDZw 1 1 th^ oxide system disk or the 

structure compound of a grad^ in either [ at least j the ox^^^^^^^^ ^^^^ 

r0044] Although it is dift cult to sp ^j^e property of the equipi ^.^^^^ 

[00451 it "mentioned above (^11 oyp ^^^^ _ ^.^^^ transparent electa 
[00461 In addition, the above {ni) « 
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So fl.e oxide of the 3'"-'^.^S„ve ta raw .naterial e-PX^oChich meUed 

propoxy tin, and tetrapod ^^^ZT^f^tcchrnqnc B, it applies amo^t J^^J^^^^^ 
Lterial according to requ^^t and^ ^^i^^., a water-solub^tm^mp ^^^^^^^ 

mentioned "compound which series asji containing aluminum C^^T^'SlL^^^ oxide or 

[0048] moreover in — ^^^^^^^^^ as an ^^^^^^^^ -) — - 

according to technique A Tte^^^^^^^ ^ aluminum a koxuk (tn^e^h^^^^^^ ^.^.^ 
baking, concrete - an aluminum c^^^^^^^ ^.^^ ^.^.^^ ****** "i"^' etc in a start raw material 
. an ibis - a sial minium, a .^^^^ titrate, oxalic acid alumm etc^in above-mentioned 

obtaining an a— su^^^^^^^^^^ 

[0049] In obtaining the ^^^^^'f ^^^^^^^^ become ^^ntimoi^y oxide by^ 

lechnique A On the -^^^^^^^^^^^^^^^^^ fluoride and an antimony ate^^^^^ ^ ^ ^ 

oxide or baking, an—^-^^^^ 

S'a^antimonysulf.te,Mrox^^^^^^ 

Ld technique B, it ^PPj^^ ^^J^^^^^^^ antimony compound^ 
serves as antimony oxide^by b^mg as a ^^^^^^^^ ^ ^^:\SS«a^^^^^ or baking, 

[0050] When obtaimng tbe ^mterea co p ^^-^^^jon gallium by he trimethoxy 

clS-^^^^^ a gallium — sul^^^^^^ [ 

and m specifically oDiaimug 6 ^.****** gaUium, J nf reauests of the above- 

gallium, triethoxy gallium, a J ^ppU the ^1^7^^°^^^^^^^^^^^^ nium 

Material according to requg^ .^^oxidization gallium by baking as a water 
mentioned "compound which serves .germanium) as the 3rd element 

^Stdw.e„ob-.*es^^^^ 
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especially Sn is desirable. afterdistributingthepowderofzincky powder or me 

is 98% or more More desirable punty is ^l^''^' ^^^^^, transparent electric conduction layer II by 
rnnssi The sputtering conditions in the case of ^o™'";^ me ir conduction layer I is 

rS^«eri„Ve*o<l - " diS& generally in o^r ,o change 

Of transparent electric conduction 1^^^^ .^^^^i Jl^ base material in which the 
te7irrsuitabty according to the transparent base matenal 

Sei use and the transparent electric <^«f ji^]^""^^^^^^^ of the conductive transparent base 

Se into the purpose are prepared etc^ ^I'^^w^nl^M^ of 3mn - 3000mn in general And even 

transnarent base matenal ot this invenuuii ..L,„f,pi(i of a side opposite to**' ' . 

fhXTcoat layer, the acid-resisting ^^y'^f-'^'^Z^,^^^^^ of a transparent electric 



conventional method 
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60 degrees C respectively, and 

appUed voltage --420V-.moreov.subs^^^^^^^ 

in the following f ^"IJ^^^JXtive bright film, '^f ° ^^^^^^^ emission- 

[0060] -n.us at 500VR [ model / ^^^ucUvely^^o^^^ JfoUowing examples and 

conduction layer 1 is ^V^^^q ^i^^^onic industry f o"^P7j ° f a sputtering target, 
spectral-analysis; use ] ^^^^\^e. It was the 0.67 [ s^e ] as ^J^^^^^ ,1,^ 3.) Also in the 
Examples of a ^or^^^'^^^^lrn^ni (Rigaku Rota f^"^SShous thing became clear as 
Moreover, X-ray diffraction me igon, it is the same. 1 an t- 

following examples ^ind exa^^^^^ ^^^^p^ent electric conduction lay 

« result of investigating the crystaunu y „. 1 n f model / use ] and 

model / use 1 FP by Mi^!^tn coSition that 40 degrees C and 90 /o^^^^ .i^uarly. Furthermore, 
water, and the etch transp^ent e ^^^^^^^ ^^^^^ ^ Table 1. ^^^^ 

Uomolecule base ma end. Fj* * „f , ^aeuum '* otP""'^'- ^1- . 

transparent ^^^^^^^jSm Ae reactive sputtering layer I consisted of a 

macromolecule base material by inc transparen elee^ic cona transparent 

m063] Thus, in the obtained eo^dnctive^ng .^.^,^0 In/(In+Zn) ^^^^^^ thing became 

lonstiluent of indium o-de -d -^^^^^ of ICP -^^'^f\^'^:^^:Zt.r^^ conduction 

electric conduction layer I was u.o / d • ^j^e crystallinity ^^^^ . surface electrical 

7L as a result of X-ray ^f^g^^^^^^n of ^is inductive br;^fi^^^^^ ^ the resistance^o- 

rate of transparent electric conduction I y /rin+Zn) of in is 0.67 and the 3rd 

in Table 1. ^ ^7„+Sn^ ofSn whose atomic-ratio n/Cln+Anji o^^ j^^^^ 

[0064] Atomic-ratio S^^^^^+^S^^^^ film in the following ways ^^^^^ polyester 

Element manufactijed the co^^^^^^^ using the thing of 0-04, -mga^^^^^^ i I. 

indium, zinc, and Sn a sputter ng^^^^^^^ ^ ^^^^p^^ 3 transparent mac^^^^ ^^^^^.^^^ the 
famwithathu.laiess£» 
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300L<.tfl.ickn-s was formed measured by 



rE»esss«asfonnedo„.e.-».»- was measu«d by ICP 

S^T^us. Whence— of*e—^^ 
Tut the obtained conducive b,.^^m.;» Moreover, the induction layer 11. 

the transparent electric conduction y ^^^^.^^ ^^^^ ^,1^ 

T^bl^ ^- 1. 4 transparentmacromolecule base mater a^^^^^^ sputtering target. The 

[0066] As an example 4 ttanspare o3 4 (^nU) as ^^pact target 

S a thickness of 125 '^^^'^^^^^^^^^S^^^^ following ways ^^^"^ ^J^/jJ^^^^^^^ expressed and 
Tonductive bright film ^^^J.^^^^J^^^^^^ consists of a hexagonal stt^ ^^^^^^^^^^ ^.^^ parent 
(atomic-ratio direct sputtenng ^V^^^^^'^S 5^10 to 5 or less 

ndium oxide (ln2 03). F^'^^*' ^J^^^side of a vacuum tub was ^l^^^'^f^l ^^y, of purity), and 
Uromolecule base ^^^.^'^ =Vo^^^ ^^'^'^^ Insure ^ introducing - a spatter output 

Torrs. then, the tn«ed gas (Ar^O 2 ^ P'Tre pecSvely, and transparent 

SSXrr::X^i:C^en,elec..cc„nduc..^ 

thms became ole- f UgM ^-mission o ^"«»Se .he example 1 *e 

electric conduction layer i. wiui conduction layer 1 were mca electrical 

efectt cal resistance of transpare^ elecmc co ^.^^ ^^^^^^^ ^^^ed like the example I. 

Furthermore, the etch rate of transpare sintered-compact target which 

These results are shown in Table I . ^^.g.t. It was the sintereQ p ^^^^ 

f0068] It is ln2 03 4 (ZnO) ^ ^!„^^S^d expressed and indium .^^^/^^^^S^^^^ 1 of 200mn of 
Etsofahexagona^^^ 

atomic-ratio ln/(In+Zn) ot "^JJ ^ macromolecule base materia ^^^^^^^^ 

thicknesss was /onned on Ui^^^^^^ layer I ^as me^^,^^^^^^^ amorphous thing became 

composition of transparent decmc ^^^^ ^^^^ ^as More°ve ^^.^tric . 

conductive bright film, ^to^«>^^^^^ the ^^'^f ^^tXan^ the surface electrical 

clear as aresult o^-^^^tS tr^^^^^^^ '""tfrd" ^^^^^ ^' ''^'"''iT 

conduction layer 1. Whi e f^^^^^^^^^ layer 1 were measu ed Uke i .^gistance and the 

resistance of transparent electric conauc . 1 Furthermore, the etch 

if=-r=Sbr::rrdi;s;re^sri.Theseresn.^ 

rate of transparent electric conduction lay vvas formed on the transparent 

IS— entelcctrlccon^^^^^^^^^^^ 
Lcr<lmolec„.eb«ma«^^^^^^ 

5/22/01 
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d ction layer 1 While the light 

tS>i^sionof ate ^Jlterexample 1, the ^''^f^^^ fgW ttansmissi°» 1000 hours 

clear as a result ot A ray transmission of this conau example I, the resisw 

conduction layer I. ^^^^^^^^^^^ layer I were measured like ^^^^^^^^ resistance ^d^e 

resistance of transparent eiecmc^ example 1, and the furthermore, the etcti 

rate of transparent electnc conduction lay transparent 
SSSSon layer 1 was meas«ed KPab«^^^^ ^^^^ '''T Wl" "8^' 

rial* "xample 1. P;^^e™.r^^^^^^^ 

atomic-talio ln/(to+Zn) of to "^^^ " „acromolecule base material i k ^^^^^^j 
Sesss was formed on-he^^^^^^^ 

resistance of transparent eie""^ , ..^ the example I, and tne Furthermore, the etcn 

late of transparent electnc conduction lay .i^tered-compact target which 
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u ^Uor ac n result of X-ray diffraction's 
result of ICP analysis. Moreover, Ae "orphom *.ng^^^^^^^ J,^ ^,„i33io„ 

C::!uUg *e °^*S^TrSr "f fte ttanspaxen, electric conduct™ 

of this conductive bright film and the 7*'"f^^^^.,„.n,„is,.heat examination »as performed like 

?^;:ir=— ^^^^^^ 

linking resin layer like the example 4 after Ais. ^^^^uction layer I was measured by TCP about 
[00751 Thus, when composition of t'-an^P^'"^ P^*"' ^^^^^ was 0.70. Moreover, the amorphous 
Toiiried'conductive bright film, ato^^^^^ 

thine became clear as a result of X-ray d ffractions invesx g ^ , bright film and the surface 
Sic conduction layer I. While the l^ht ^^^^—^If^i:^^^^^^ L the example 1 , the 
electrical resistance of ^ransparen^^ electric co^^^^^^^ ^^^^ electrical 

resistance-to-moist-heat ^^^'''^'}^''^^^.^^ time were measured like the example 1 

[0^7lir:^^^^^^ 

macromolecule base material like the ^'^^^^ .[^^^^^^^^^^^^^ whose atomic ratios In/Sn of In and 

membrane formation into 80 degrees C, '^f ^I^'J^^^^^^ of indium oxide and a tm oxide, 

Sn U is the sintered compact which ^/^^^^^^^^^^^^ as a result of investigating the 

and are 9/1 as an example of comparison 1 sputtering terget^ i , ^^^^^^^ ^^^^^ Stained 

^stallinity of a transparent ^^^^"^^^"^^"J^^^^^^^^^^ the light transmission of this 

conductive bright film, it is In2 03. ]^l^^J^^,^Z^tr^ns^-r.nt electric conduction layer 
conductive bright film and the surface f^^^f/^^^^^^^^^ examination was performed like the 

were measured like the example 1, the ^^^an^^^^ transmission 1000 hours after test time 

example 1, and the surface ^^^f "^t'XS^^ ^^^^^^^ of a transparent electric conduction layer 

=refl!j?— ^ 

m077] The transparent electric conduction layer of ^^^^^^^^^^^^ ^j^^ered compact whose atomic 

macromolecule base material like the ^^^^P^^^trwldc^^^^^^^^ ^""^^^ (™ 

^tios In/Sn of In and Sn it is the sintered ^°"^Pf^ Thus, as a resu t of 
ox d and a tin oxide, and are 9/1 as an ^^^^I^^^^^^PX^^'^ ^yer according to X-ray diffraction 

investigating the crystallinity of a ^rf/Parent ek^^^^^^^ ^^^^ the light 

about tL obtained conductive bnght fita i^^^^^ 

transmission of this conductive bright fU^^^ exammation was 

conduction layer were measured l^^e the examp^^^^^^^^ ^^^^ transmission 000 hours 
performed like the example 1 , and tiie ^^'^^^^^^^f ?"^L^o,e the etch rate of a transparent electric 

after test time were measured like the example 1 • f^f ^em^^^^^^^^^^ ^^^^^ ^ 

induction layer was measured ^^^e *e exmP^^ fonned on the transparent 

r00781 The transparent electnc conduction layer ot j"""^ o • 3 sputtering target except 

Smolecule base material like "P]^^^^^^^ In/(In.Zn) of In is 0.90) 

having used the indium oxide target ^''""^^'^f.^^^^^^^ electric conduction layer was 

r^S=!^-eSlX— wLLligKttr^^^^^^^^^ 

5/22/01 
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duction layer were measured 

having used fl>e ind,™ 0><j,d^ ^ crposUion °f » '^''TnmkSSat^zTof In O-'^' 
contatoing a mc ™de- ™'^^Xed conductive bright fi'™v*™5i'Son's investigating tlie . 
measured by ICP *™' *'^SSan= clear as a result ""f ^^^"^"^iission of this conducuve 
Moreover, the amorphous thmS "ei. ^^y^,, while the ligM . , „ere measured 

^^^^^^ 

having used the J then 0™^'"'™ °t''™"^P'^"' ''::tiMXn+Zn^^^^ » 

.ontainingazmcox^-Ut^w^^^ 

measured by ^'M" diffraction's mvestigattng 'hecrysta , „f this 

Moreover, as a result ot J- . . jhe peak accepted We the "gu conduction layer 

— SSi';imr.Se^^^^^ 

[00811 The transparent electric conu ^ example of ^01"?/"^°"^ , Qnun thickness) on 

Tacromolecule base -aten^^^^^^^^^^^ ,,,1,,, (5,„. in *^ ^^-me^^^^^^^^ 

having used what has arranged «^ee 17"^^^^ ^^^^ ^^"^"'P^'T I S atomic-ratio In/ 
the zinc-oxide disk with a d^a^J^^er of 4 inc^e ^^^^^^^^^^ ^"^^^^^Af X^ay diffraction's 

induction layer was -^l^-^^^'^y '^^^^Ls thing became clear as a -^^^h o^X ,,,,3mission 
(In+Zn) of In was O-l^- Mor^<^;^^^^^^^ electric conduction layenWh^k^^^^^^^^^ 

nvestigating the erystalmity o^^^ P ^^^^^^^^^ ^^^^^^'f^.^SS was performed like 
of this conductive bright film and the sur - ^ to-moist-heat examination w p ^.^^ 



[0082] 
[Table I] 
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— Bffl^^^^^^™-^ le 1 1 has practically sufficient 

[00841 On the other hand, althougn 

5/22/01 
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d fter a resistance-to-moist-heat 

prepared ITO layer of a ^Ume s ^^^^^ transparent electric c conductive 

distance to ^noist heat. Mo^^^^^^^^^ The *^"f^^^,^^^^^^^ of a microcrystal 

which constitutes this ^^^'^^'^^^^''j^^^ which prepared ITO layer ot tne q^^^ ^ ^ 
bright fihn of the example 2 of a compa ^i^^^ygh the thing ot the ex f .^^^^.^^ 

transparent electric conduction ay^r. Mo . ^ ^^^^^^^^^ ^r^dTe S Property (etch 
Comparison and theexam^^^^^^^ 

thethingoftheexamplel t^ J^f^^omparisonandtheexampie 

rate) And the thing of the example following ways 

Slctivity. . ,.,,zn)oflnmanufacturedconductive» 
[00851 Atomic-ratio ln/(ln+^^^^^^ ^ ^.^^ ^^i^e as a sputtenng^^^^^^ ^^^pl 12 
Uth the constituent of i^^mm ox ^ ^^.^^^^^^ ^^^STv tem was equipped with the 

which is 0.67, using an alkah f « g^^ magnetron direct sputte^fj^!^^^^ to 1x10 to 5 or less 
^ansparent glass base ma^erm • ^Jfi^Ude^f a vacuum tub w^^^^^^^^ ,f p^ty), and 

transparent glass hase ma^em^^^^^^^^ ^^^^.^ ^ ^^^i^ 0 lion 1 ntroducing - target apphed 

Tnrrs then, the mixed gas f,Bx-^ ^ vaccum pressure 2x1 0-3 1 orr J ^psnectively , and 

sputtering target. ' ^^^^^^P^^"' '^'T '°'wSralStransparent electric 

investigating the crystallmtty onn k ^^^^^^ electrical resistance oi p^^ examination was 

of this conductive transparent gla|^^^^^^^ the ^esistance-to-mois^^^^ transmission 1000 hours 

conduction layer I ^^^'^^^'^f^^^^S surface electrical ^es-tance an^^^^^^^^ ,l,,tnc 
performed like the ^^^^N^^ ^he example 1. Furthermore, the e^ch rate^ ^ 
after test time were measured like ne f ^ ^^^^^ ^^^ults are s^o^ . ^ following ways 
Conduction layer 1 was measu^^^^^^^^^^ *^?factSred conductive "^^t^g^usir^g an alkali free 
[0087] Atomic-ratio In/(ln+Zn) o W m ^ ^ 'P"^Tol,s7base material. First, the 

Stlie alloy of an indium a^^^^^^^^ 

glass with a thickness of 25 m^cro ^^^^^ ^TT(Kr 0 2 = 1000:2.8 (volume ratto)) of 

fputtering ^y^tem t^Xo 5 oTLss Torrs. then, the mixed ga (ArX) 2 ^^^^^^ ^xlO- 

was decompressed to IxlO to D or ^^^/^ p^,,ity) ^P^^ temperature was set as 240 

argon gas (99.99% o P-^>;^;pS'vo^^^^^^ - 420V -o-o^^^^^^^^^^^^^^ $ t£cknesss was formed 
3Torr ] - introducmg - f jl^^l^^^^ electric conduction layer 1 ot 

degrees C, respectively, and tmnsp^ ^^^^^.^^ ^p^ttering conduction layer I 

on'the transparent f ^^^^^^^^^^^^ transparent glass, ^^P^^^^ Mln+^n) of In in this 
[0088] Thus, with the o^^^J^d cona ^ ^.^^ ^^^^^^ ?"pp Sws Moreover, the amorphou 

consisted of a constittaent f ^^^J^^,, o.67 as a result of ICP an^^^^^^^^^^^ of transparent elecjnc 
transparent electric conduct on layer i investigating ^^^I^'^^^^^^^^ glass and the 

^ing became clear as a result of?^ % transmission of this ' like the example 1, 

rrS.^ S^-'d -pac. Which oo»s.s of a c^^^^^^^^^ 
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H^rma target and atomic-ratio Sn/(In+Zn+Sn) 
«^ oxide and a zinc '^^t^^ II rS^m— — 

(volume «»°» Sucing - targe, applied " ""^^^^^ II of 300mn of 

Ume the constituent of. "^^"^^^^^ of Sn whose atomic-ratio I^y^^^;^"^ as a 

contained, and atoinic-ratio ^^i^^^^^^ Moreover, the ^^'T'^^^^* layer II. 

micrometers is used, and it is In2 03 fJ^^J^"^ ' ^^re^ target (^'^''^^f /."^.^^^^^^ RF 

amorphous thing became ^J^^^^^^^^^ the light transmission *i ;°ndua^^ 

transparent electric conduct^n^ye^^^^ W ^^^^^ '^"f vX exSmpTe 1 and the surface 

atomicatio Wa"-Z">;/^,'^3p^^^^^^ base material like ex^pl ™f '.^^^ 
conduction layer I. ^^^^e the hgm layer I were measi^ed j^^^i^^i 
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These results are shown in Table 2 nf750nmofthicknesss was formed on the transparent 

^mIavc transparent glass and .he ^"t^y^^tm^^^^^ examination was Perf°™="ke 

SSalof the example 18RF ™8"^''» "^l^^^^'^^Su^^^^ conductive transparent glass 

electric conduction layer ' "^"'^iSr ^ ^^^^ "^"^ T the S 

atomic-ratio In/(In+Zn) otin was conduction layer I While the lignt 

Hiffiiction's investigating the crystallinity of this <ranspmera e resistance of transparent 
JS^lnrfthis'conductivetransp^ent^a^^^^^ 

electtic conduction layer 1 were '*^]^/eSca^ esistance and the light "ansmission OOO 

v^as performed like the example the etch rate of transparent electnc 

hours after test time were measured like the examp e ^^^y^ 2. 

SuSon layer I was measured like the cxampte U T^e^ „„ ,he .rar^parent 

mS971 Transparent electric conduction layer I " ^ng target except having used what has 

ttSa ert glass and the surface electrical resistance °f ^ ;„„ „^ performed like the example 

mTSd ike the example 1, flie '"'^'^f.r^S^si^^SoOO hours after test time were 
r^the surface " -is^^^T^te J g^^^^^^^^^ electric conducuon layer was 

ToS trdLined conductive transparent glass, it is In2 • 1 ^^^^^ of a transparent 

"sitofthis conductive transpa^^^^^^^^^^^ 

electric conduction layer were measured like *e example transmission 1000 

performed like the example 1' ^^.f^^^^^^^^^^^ the etch rate of a transplant 

L.r. after test time were measured like the example . r j^^^^ 2. 

Sictndtion layer was «d ^^^^^^^^^^^ o^th cl^e^ was formed on the transp^ent 

r0099] The transparent electric conduction l^^/ f 4^"^^/^, sintered compact whose atomic ratios 
gSase material like the example 15 P^^^^^^^^^^^^^^^ niultiple oxide (ITO) of indium oxide 
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, H k In2 03 slightly. The peak accepted. While the light 

was performed like the example 1' ^^ ^^^'^^^^ i. Furthermore, the etch rate of a tran P^^"^ 
u oftpr tpst time were measured like the exampic ^^^^ Table I. 

elass base matenal like the exampic atomic-ratio ln/(ln+Z-n) oi in ib yj.y ; 

layer were measured like the exampic , 
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.ee...U.a.es..eee..«— ^^^^^^^ 

[0104] 
[Table 2] 




1 1 1 +v>p pvamnle 19 has practically 
[0,051 Each conductive transparent glass ^^=^^4 ft"-^^^^^^ ' each <»nduct>ve 
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Ixiple 8 of a comparison P^Sd ^oT*^^^^^^^ of*' ' " .he 

electric conduction layer is excellent in J' °' ^" 5 ia„ei, it is still low compared with the 
eSng property (etch ra.=)/a.ra„sp^nul^mc c^^^^^ "Tf""^^ 
.hint, of the example 12 - the example 19. Moreover.ine . ^^^o in respect otresistar^ce 

rf«ison is inferior to the tMng "f^e example 12^^^^^^ ^^^p,^ f 

S moist heat. Although the thing of flie ^^^P^^ ^^^ture and being excelled iUso in resistance 
Zs practically sufficient conductivity ''Sh^^^^f l^e example 19 in respect of the e ching 

to 1st heat, it is *1*;XS conX&«- A"" *^ 

rm^^Sr^dtrelLTrrra^-Haslowconduetivity. 

PtofthelnventionlAsexplain^a^v.— ^ 

Lductive transparent ^^^''^^J^'tZ^^^^^^'^"' -'='=«°<'= °f f 

rrrp^reisri:^^^^^^^^^^^ 



[Translation done.] 
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(12) ^m^^^ 



(A) 




i|tF^^6-318406 



(BDlntCl 
HO IB 
CO 1 G 
C23C 



5/14 
15/00 
14/08 



H 0 1 B 13/00 



A 
B 

9271 
K 9271 
5 0 3 B 7244 



4K 

-4K 
-5G 



(21) aiffi#^ 

(22) tl5ggH 



#ffi¥5-315075 
5p^5^a998)12J^15B 



(31)ffi5fe«l^3^*^ !«fm^4-336446 
(Lime ^4C1992)12J^ieB 

(31)ffi^.tfB3l5g#^ !^Ssp4-336447 



(54) 



Ic ffl^WmS OL (4:18K) 



C71)lil®A 
(72)^J# 
(72)fgHJ3# 
C72)^w-a# 
C74)f^ffiA 



000183646 

#ffi± -fiW (?^2ia) 




(2) 



!|^l^¥6-3 18406 



^ y ( 1 n ) J;t>« ( 2 n ) ^^^^ 

n/(In + Zn)//0. 5 5-0. SOXh^i&m^ 

l^f'^l ( 1 n ) i5^V^r. ( Z n ) «ffilC«/ATE 
ti) ryf-*>'(Sb),;^U'^A(Ga)fcJ: 



^ yi.'^i. (In) t3 J:tN« ( Z n ) Sr#W f J^^b 
;/(In + Zn)*^0. 55-0. 8 OT*^.S^# 

7n/(In + Zn)A^0. 45~-0. 80C0i,«^J 

L-cT^v^i^A (in) i5XXm$S ( Z n ) COflilt^ffSC 
/(In + Zn+^^37C*)*^0. 2UTi:S> 

InCOiS^JtIn/(In + Zn)*^0. 4 8 



0 m37C-S«^^^S7-Jt (^lf.3ycig) / ( I n + 
z;H-^^35i:«)*^'0. 2WT«i.<0. ( ^ 

mz. n%mmMmmco±.i,zmmmm.m^^mx^x 

[00031 »s^3gT{±. svHcMitut-caaas^ 

mmmmmhtzii^ . ^"J5^ x»^tc:«x.r ,l3^^^' 
40 Vooo4]±ia^'fr<o«««i«wtti:{i. Jgft^ 

r i5 D ^ 60 I TOM±X^N° y ^ 'J y^^'-^-' -y b h L 

X I To^fflv^fcx^^-y ^ 'J y^'mi<zx>om.^ixx 

50 j: 0#§^c«6tti. ^t=»M«aS2r 2 0 0-'3 0 0 



(3) 

3 

? LT y^^^ (In) B ilXgSIS ( Z n ) ^r-^W-T 
-TJtl n/(I n + Zn) *^'0. 33-0. 



q-iti n/ (I n+Zn) *>0. 55-0. SO^^I 

L O 0 101 tlT, ^^'^i^^^^'W^^'^' ilS^ 
i^^y. (In) ( z n > ^^^-^^^f f ®2 

10 0 111 mm^'^««^^*^'^^^f 

^jituy^ymm. n^^j^^i-ymm. r^vmmm 50 



!|fll¥6-3 1840 6 

4 

*r 0^1 4^1 muzmm'^^^m^^M'^^^ 

A ' tifiMt L^K 7 0%*PTi4®i!H^** ^^^^^ 

A^^BH^WHT'fc-^-C . I n(Dm^it In/ ( I n + Z 
In^)^min/(In-.Zn)^^ 

*^te<^^^. 0. 8oi:mx.tt:r,-y^y^m^^^'' 



(4) 



^?fm¥6-3 184 0 6 



( I n -I- Z n ) LV^Mi 0 . 6 0-0. 7 5 -C 

ftO !|ttcH?-*bV«{±0. 6 5-0. 7 5TS>h. 
[00 16] |-ja#n-n®®Wi^ i®/y^-:t>'7Ulli: 

Lxmmmz^ y^^-^ < i " > ±5 j:i>'3nift ( z n )_« 
<nx'^,^xhx^^. tmm3yim<^mmtLxim 

(Sn) . r/US^-^i^ (Al ) . ■7'>-^^>'^^J^.^ 
b ) ;>!?■•; -^A ( G a ) . ^*;U-7-<^A ( G e ) 

<?)iigE^'3i;f.m {^msTtm) / ( i n+zn+^1^3 
3 w^fi«is^"it*^ 0. i^m^hh. A^y<^w. 

[00171 iL^w^^wig-itiRsti. mmz.-fi'^t'^ 
wmvm^ Ltfw-r^- „ ico t # 

OnmcOKffll^-Cfc^. 3 n m*SST{±*m*^^+^> 
i:=5:»3^V^. 3 0 0 0 nni^iEi^i> fc^K^ilfi*^ 

WM t. ^lll?«± 5 - 1 0 0 0 n m-c-^j 0 , !^t::»a 

L.\,\|Kfft±l 0~8 0 0 nmtS)^. 
[0 0 181 ±a^t7t^'!B»'fEllgA^'HyaL./^@BHffi«<7J 



[ 0 0 1 9 1 'SrJ^ ^ *^BHi0^mi4^afl-S*tti^ 



^kit^. s i B i 02 . A 1 » 03 ^*>'^>'5:^ tco 

1 0 0 2 0 1 m i« \^fzi^w^<r>mmmmmm. 

[0021 1 :4s:^BI1«»m2|BJ1»J^«^J*'*^ "'^ 
A yi^^J. (In) i5 Jct/ffiitt ( Z n ) ?r^Wi--S#Bn 
n/(Tn + Zn)*>0. 55-0. SOX-hhW^m 

20 ^10022 1 ^z.x. mwmmM^i^-^^^-^^^-^^y^^ 

yi.v^A (In) *Jj:t>Wri ( Z n ) ^^^1=- 

ssc*<]E3fiii.mL-c'*>?. 1 a^^^^^^^'^^f.t^tj,! 

HB«t^BI^^WS«^ni:i^5) » ^ ■ 

^ r 0 0 2 3 1 x^N" -y u y^co:JiWR F s v^tio c 

D c^?^^ h ^ 'J y^-ffi^t^-t ^ ^W^^IK 

i^lSltS^Wi^ Ti2(i) -(ii)o:^^^°•v^'J>'^ 

[00241 (i) i?^b^y->''^At^^iaB!ti:<^m!ft9 

40 n + Zn).&MSc^ffi«t«. ^-'^^ ' "^SS^ 
I n/ ( 1 n + Zn ) *«Blr«iOffi<7)^WJ ^'^^ ^^^^'^ 
Wf^n-SIffit^^fcft?. I nCOm^^Jtl n/ ( I n + Z 
n)*iO 5 5-0. 8 0«^SHl*I<^J9rS<fi^'^^*''^ 
HtfiaMT-il:*>«t^aO. 4 5-0- 8 0cr, 

U in. 03 (ZnO)„ ("»=2~20)-C*Stt 
t-fc'.-CtiV^t, in^ 03 (ZnO). (m-^ 

50 2 0) x^^ix.^r<nmmc^^(^ i aw-t^ ^ 



(5) 



1t^¥6-3 18406 



8 



03 i:iXV^/tfzliZ nOb W^t-'Sr^^^^*'^' 
[0 0 2 51 -iOT-^xyi 
i^iV^L. In2 03 (ZnO)« (m = 2'-'2 0 ) T 

n«lS^ibIn/(In + Zn)*>'0. 5 5-0. 80 

[0 0 2 61 iia(i) ~(^)«vvri^c^x.^"•/^uy^ 

[ 0 0 2 7 1 r-f ^ 'J ^-^^^--J^ "^^BH* 

[00281 • x/^-y ^ 'J ym<^n&^t^^^^'-^ 

X^N-v ^ 'J y^ll§WS.^t± 1 X 1 0-*-5 X 1 0 ^To 
rrgKd- 3Xl0--'6. VXIO" P-^^) ;^ 
J;'5»it<{±2Xl0-*'-lXl0-2Torr (2. 7X 
10-^-1- 3X10° PamJS) . Sl::»*t<«i3 
XI O-'-BXl 0-3Torr (4. 0X10-^-6. 7X 

200~500Vf/*T*u^. x^^'yi^oyym<^M^ 

JK*n X 1 0-norrl:P!^^=tt^ (1X1 O-norri 0 t 

ffi^A^«v» fcr^xvcoK^tt*^Si<^ 5^10-no 
rrX 0 (5X1 Q-^Torr J: 0 fcffi:'J*^.^^'') 



'C§^:<'fc^ tfz^ ^_^'.yMWmJE*^2 0 0V* 
[00291 -^Mr^^M . 
-iy^7.^m^^h^^^ ^(nr)V-Jy^:^tmm-^^^ 

<DU'^\t iWmit) tifitial : 1--9 9 99 :0. 0 
1 jrT-^L<{i9 : 1-9 9. 9 : 0. Ifc-^ -'^ 

[00301 • ffi^SJS 

iifiv.n-2 0 o-am^ ^<,2 o or^g 

< 4 0 0 "C^iSi- i> ^"-B^^ ^ l^f^ "5 ^ 

1 0 0 3 1 1 tf^i ) - ( i i) -^-y^^Jy^ 

[0 0 321 =5r^^. fflia(i) cws-.y^Uy^'^-^-v 

30 Vi01O-Ci5-i., I "2 03 (ZnO)» (m-2-2 

^tt:^-y,yh, fcJzVl n2 03 (ZnO)- (m- 
2-2 0) --C*§il?.?^*^«^^^'^-^^^^«^^^ ^ 

[00 331 - ^TffiA 

I, #A>n>tia^5^o^5 0o-i2 0 0t:-c^5^ 

0 1-1. O/xmi^KHl^-C^^-^fM'^*-'''-^ 

50 SSlMi?*>M^» .i:^iiic,sfcf^a^*^ 



(6) 



1^m^-6-3 18406 



1 0 



^m^mmmizMmBt . mm s o o~ i v o 

[0 0 341 ■:fjmB 

-i^ft (Mltm^l:S«{i^ ^m\. SVBSStii, *B^^l:^ 
LfzmzA 0 0-9 0 o°c-e^^t, icomt^i 

1> 5;L«-C«fC. %t=f-m'0 . 0 1-1. 0 
1 7 0 0T;Tfi^*5-ri.« ^<0i:§ ^ £>^ti)etT;K'J t 

h Km'&xj^ -y ^ 'J y^mzi: ») mmmmm i ^ms^ 

iti n/ ( I n + Zn) *imSOfit^*><?)2rffl^^-^ - ^ 
A^ltF* tt'»» i^f. I nCOjl^ltl n/ ( I n + Z 

Its I n^r.m I n/ ( I n + Z n ) A>0 . 5 

0. &o<;mmncrmwmtt£hh(r)^wm'hi!^^ 

iSJg^^iWj^StiaO. 4 5-0. 8 0C?)LtOT«)^. 
[00 3 61 <5yi{±\ 

0 St-#*tV^iNEJgt±9 9. 9%lJLhTfcS. 
[00371 mm'&y^f^'y ^ 'J Vi/^^T 



10 



20 



loo 3 8 1 Ma^Lfcl^^^-^"/ ^2rfflV.T±a^cOi 

[00391 ^ y^"^^-^ 

Hfl-r hxv^ -y ^ 'J y^'m^zx. ^wmn. 

11 y^'iJ'-^ v t- fc L-Cffl»'^-& - '->''" 
[ 0 O 4 O 1 (ii i) mtA y^j-?2^>:Mmsii<^mz 
mm^-^Mm±xhh iaiyj:«m3.x-««oit^k^^^ 

Igf^^it I n / ( In + Z n ) i t>'® 3 7C»^*gfi'^J5l 
T-it (i^^37U«) / ( I n + Z n+^m37C«) A^-^ 

{ I n+zn ) im^<n{mh<n^ ut. m:mz^^h 
ivhw^zmh I n^jf^mi n/ ( I " > 

0 5 5-0. 8 0<7)|iEffll*l<^i5Tfflfflt>^cSt><50&^>"Me 
i-SAi. H5PaJ^:WA^mtj0. 4 5-0. 8 0Wt,Oy 

/ {°I nH-ZiH-^^35-t^) *iH)raii«wt«j tti. 

Sn Al. Sb. Ga, G e**W^>iX. ^Rf 

In2 03 (ZnO)» (m = 2-2 0) T-fgSiT.i.A 

?,-5Ti>j;V^L.. Inz 03 (ZnO). (m=2-2 

aB^37CfR*-#*S-*-^=5:S^b^%«l«i'^-ti^ 1 ^2 
03 iJit/'/'iJttJZ nOfc*^^>^«e*Jt-^'&^^^*'^"' 

[004 1 l(iv) K^St^S^T-f^^^J^^ -'^^'f^^ 

^«wt^=5r i,t>^o-c*)-:>i:tJ:v^L. mm*^^ 
3]m±.xhh im:Ji±«^37c*«®ft!J*5tBS^ii^ ^ 

i:'S>-5-CtJ;V^t, ln2 03 (ZnO)» (m-2 

2 0 ) x'm^Mi^^r>mmt^^<^ i m±t^^-^< 
i: t> 1 aoB5ia^37t*s#*3^t-^=s^^^ii^ 

50 (fZn. InA10..3 ( m= 2-7 ) "C^^iX^^^t 



30 



40 



(7) 



^1^6-3 18406 



1 2 



1 .1 



Sm^^) ^^-^^'M^^^^^f : 

L In2 03 (ZnO)» ' 

7n. SnO. , Zn7 Sb2 On. ZnA . 
Z n!bf OS 

[ 0 0 4 4 1 r ^ w ^ ^ ^ '-^ ^^^^^"^ , t 
9 u y^^^m^^^^" ^ J . I' I ' 

In. 03 

IC^SM^*. tJit^I n.03 (Z"OV%^/"ril 



of no t*^^> W^^--^^^* ^ 

10 [00471 muim37mt v-cm ( ^ n ) ^J*^ 

^ ^'Ta.-K^i-^^ .'Vh^i-^, '^^r/-t--/ 



roo4 9l^37u*fctTry^^>' (sb) 
lytfcti^i^i Oi^^bTv^^^^ t^^^^l^i^;^^ 

try^^ym) . ^mry^^y^ ^\try^^y 

r00 50im37E«J:t-^^'J'^^ ^^^^ ^^^^ 

UTff^^ ^^l^r^-t ^'^^^^''J 
50 [005 11-eL-C.^37C«^tT^^^^-'^-^<G 



(8) 



f 6-3 r 84 0 6 



1 4 



1 3 



Tlvyy-h^- i^yiv-7=y;M m^\\'.mmm 

r I n^lWtl n/ (1 n + Zn) i^-t^^^^^ 

[ 0 0 5 3 3 >I^^-> I I nCOSm 1 n/ { I n +Z 
tt^ I n«)Sl^J.tl n/ ( 1 n + Zn) 5---^ 

+ Zn+^m37U«) 

ff<^tt^llC-^B^t^^37e««J£Sc^)l^.m(^J35 
/ ( I n + Zn+^m37E«) *^'0. 2OT«Hfr^ 

1, Sb. Ga, Ge^AW^>i^^ !|$l;S n*>«f 4 L 

\^oo54l^c..^^^-^••^^'i^ ?i2;,Sri3 



[00561 imu::^^^'-^ ^^'^''-!:¥'^i 
Vo 0 5 7 ] vj.mm Lfzxj^-^^ 'J >'^-a^';J^ 

m\)l^M*'- «t^3 nm~3 0 0 0 nmWfeffll*!^ 

^m^^^-^'^^^^ LV^K)5l± 5-- 1 0 0 0 n mT'<fe 
0 !l*tciT i LVA)«)?{± 1 0-8 0 0 n mT$>& » 
r 0 0 5 8 1 :S:tJ*%BHi')^^ttiSnJiattti^ buj^U'^c 

fZ^,^,j^-m^ RM1SS±IS»^^ 



ro 0 5 5 1 V-^at^ J: O^^^^m® 



r;^d>*'x (MS9 9. 9 

9%) (^K9 9. 9 9%) ^^^JJ^ 
(Ar - 02 =100 0 : 2. 8 (#«it) ) 5r*i^H: 
2X10 3TorriT»AL. ^'-^r'.y hMll«£E&4 2 

n ) ttffiWD EKTAK3030Srffl^ ^/iiSfc^t^ ^ 0 
Vo060] i«J:d;-tT#Wc^m'ti@'«^''^^ 

r, +z n ) t± I c mmm-^yy^^^^^^^ 
rr ; mmmmi^^ :.-m^x«W)s p s- 1 5 0 



(9) 
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1 5 



1 6 



10 



[ 0 0 6 11 ^ /I'i.W^m^)^ 

miuy-'^m'& (ffiffl«ffi{403tS5#ErrMwu - 3 2 
1 0 M^«i!ft^= 5 5 0 n m ) li.J: 0 tT i:^^ 

'fbaMconU'XiJ' FP ) izX O^HSgLfc, 4 0 

1 0 0 0B§m«««Kfcit^3^SiS*^''^*^-^ 
■CSSSt/c. § fee. ISK : mm : ^KOTffl^*^ 1:0- 
08 1 (^/l-ib) cOX..^>-7m*T10^i-««i 

[0 0 6 2]ISJftM2 

ilBH-^^h^i: tTif ^ 1 2 5..ni«2W5£W^'U^ 
n + Z n ) *^ 0 . 6 7c0t>«^fflV^-C . l:J.T<mmX'» 

x/N- v ^ u y^^mc^^t. 1 X 1 0-no 

9 9 9%) (MJK9 9. 9 9%) t<7)i^^ 
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